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Chapter 23, Revised Ordinances of Honolulu, 
1961 As Amended 
In accordance with your request, a preliminary soil exploration was made 
at the proposed residential development site for the Waipahu Estates 
Subdivision Unit II at Waipio, Ewa, Oahu, Hawaii. 
From the field exploration and laboratory test results, it is our opinion 
that the site may be developed for residential housing. Houses can be 
supported either directly on stiff existing ground or on well constructed 
fills constructed from suitable on-site soils. 
Unforeseen or undetected conditions such as soft spots or seepage water 
may occur in localized areas and will have to be adjusted and corrected 
in the field as they are detected. 
All earthwork should be done in accordance with the requirements of Chapter 
23, Revised Ordinances of Honolulu, 1961 A.s AI.nended and the recommendations 
contained herein. 
The report includes a Boring Location Plan, boring logs, laboratory test 
results and recommendations. 
EK:vi 
Respectfully submitted, 
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·_lvAIPAHU ESTATES SUBDIVISION UNIT II - PRELIMINARY SOIL REPORT 
(for residential development) 
WAIPIO, ElvA, OAHU, HAl~AII 
TAX MAP KEY: 9-4-07: 9 
SCOPE OF EXPLORATION 
The purpose of this exploration was to determine general soil condit~ons 
of the proposed site, Waipahu Estates Subdivision Unit II at .Ewa, Oahu, 
_; .. 
. ·, · ··. Hawaii, for residential development • 
. ·' ·' This report includes preliminary field exploration, laboratory tests and 
recommendations regarding the soils at the site. \ 
PRELIMINARY FIELD EXPLORATION 
Ten borings were made at the site. The locations of these borings and 
four borings made previously for Waipahu Estates Subdivision Unit t are 
shown on Figure 1, Boring Location Plan. Descriptions of the underlying 
soils encountered in the borings are shown on Boring Logs Nos. 1 thtu 10. 
Also attached are the.logs of four borings made for Waipahu Estates Sub-
division Unit I. 
Borings were made with 3-in. diameter augers with tungsten carbide drag 
bits. Soil samples were recovered with ·2-in. thin wall tubes and standard 
·split spoon samplers driven with a.l40-lb hammer falling 30 inches. 
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': · Soil samples were visually identified and tentatively classified in the 
. 
field. In the laboratory; they were subjected to appropriate tests. The 
I 
field identifications and classifications were then reviewed and modified 
to conform with the results of the laboratory tests in accordance with the 
"Unified. Soil Classification System." 
LABORATORY TESTS 
Laboratory tests included: natural density, water content and, unconfined 
compression; Atterberg limits; specific gravity; gradation; AASHO T-180-57 
density; expansion and CBR. 
A list of the standard field and laboratory test methods used for this 
project is given in the Appendix. 
A summary of the laboratory test results is given in Tables IA and IB. 
GENERAL SITE AND SOIL CONDITIONS 
The project site is located along the north side of the new Waipahu Street 
and west of Waipahu Estates Subdivision Unit I in Waipio, Ewa, Oahu, Hawaii.· 
The site is presently used as a sugar cane field. 
The existing ground generally slopes down toward the south at about 3 to 14 
percent grades with steeper. sections in localized areas along the drainage-. 
ways and cane haul roadways. 
An unlined drainage ditch sloping downward from north to south ran along 
the eastern boundary of~ the ·site~ 
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From the field exploration -and laboratory test results; the soils encountered 
·.in the borings may be generally described as follows: 
A surface layer about 2 to 4 ft of medium to stiff, reddish-brown 
clayey silt or brown clay underlain by stiff to very stiff brown 
clay and reddish-brown c~ayey silt with decomposed rocks to about 
11 to 26 ft, the depths drilled. 
Water was not noticed within the depths drilled during the field explorations. 
·. For more detailed descriptions of soils encountered, refer to the boring logs • 
. DISCUSSION AND RECOMMENDATIONS 
In general,· the present plan is to use cut or fill slopes of less than about 
15 ft in height. The· proposed grading generally indicates f-ills of less than 
about 10 ft in thickness • 
In the opinion of the Soil Engineer, the on-site soils, in general, have 
sufficient strength to support the fills and the light residential structures 
proposed, provided the site·is cleared; grubbed a:nd drained ~nd_soft spots 
are removed. 
Unforeseen or undetected conditions such as soft spots or seepage water may.·· 
.occur in localized areas and will have to be adjustec1 and corrected in, t~e 
· field as they are detected •. .:. , ·. 
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Iri general, the.on-site soils are suitable for the construction 
of the proposed fills. The construction of the proposed fills 
· should be done as required by the F. H. A. Data Sheet . 79-G; 
Revised Ordinances.of Honolulu, 1961 As Amended; and as recom-
mended below: 
1. Topsoil and stockpiled soils should be either 
(a) stripped to stiff natural ground or (b) 
scarified and recompacted. before the placement 
·of fills. 
2. All hard surfaces along existing access roads 
should be scarified down to stiff soils and 
recompacted to match the density of the sur-
rounding soil. 
3. Where fills are proposed, the bottom and the 
sides of the low spots and natural drainage-
ways should be stripped down to stiff natural 
· ground or scarified and recompacted before the 
·placement of fills. 
4. Subdrain lines with laterals in a herringbone 
pattern should be placed along natural drainage~ 
ways before the placement of fills. ·· The final 
. locations of subdtains should be deternP.ned in 
.· ·. th~ }:J;eld.:aft;er · cl,ea~ing and grubbing····;' . " .. , , 
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5 ... All fills should be constructed in approximately 
level layers starting at the lower end and work-
ing up:ward. Where fills are made on slop:i,ng 
areas steeper than about 5 horizontal to 1 ver-
tical, the ground at the toe of the fill should 
be benched to a generally level c;ondition. As 
the fill is brought up, it should be continually 
keyed into the stiff natural ground by cu,tting 
steps into the slopes and compacting the fill 
into these steps. 
6. All fills should be laid in 6-in. compacted 
layers with a relative density of at least-90% 
of AASHO T~lS0-57-density • 
Slopes 
Cut and fill-slopes of 2 horizontal to 1 vertical or flatter 
should be used. 
Slope adjustments or _other precautions may be necessary if . 
seepage· zones or soft spots are encountered in localized areas.· 
If slope heights (toe to top) of greater than 15 ftare 
· · considered, 8-ft-w::i.de benches · should be placed at height in-
•• 
' . :-
' ' ~ ' . ' ·' ' 
•:•. 
tervais of abo~t 15 ft or less in both cuts and filis. 
For protection against erosio11 during construction; it is 
recommended.that.runoff water from rainstorm& be. controlled 
by berms OJ:' __ other approved methods • 
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The surface of fill slopes should be compacted.with a sheepsfoot 
roller or by cat-tracking. 
Where slopes are cut thru rocky ground, all loose outcroppings 
should be removed. Loose pockets and hollow spots should be 
cleaned out and backfilled. 
Slope planting is recommended on cut and fill slopes to minimize 
surface erosion. 
Foundations · 
If earthwork is carried out as specified, the stiff natural 
ground and well constructed fills should develop adequate bear-
ing values to support the proposed lig~t ~esidential structures • 
For light one and two-story houses, __ dit'ferential settlements 
will probably be negligible and within the.settlement tolerances 
of resident:l.ai structures. 
Recolllill,endations for foundation construction are as follows: 
. ····' 
1. For light residential structures, conventional 
2. 
type of house foundations such .as slab-on-ground : . · 
· construction or post-and-beam constructi.on may 
be used. 
Bearing values for a given soil· usually vary with · 
. the size and depth of the footings. For light 
residential structures, bearing values of 1500 
p.s.f. on compacted fills and 2000 l).S.f.: on' stiff 
., ~ ' ' ' ·. ' ~ ' . ; . -.- . \ 
·. natural ground maY be used. :.,. .· · · ::i ,·,. -'•.-, 
>: .. · 
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3. Because of the downhill creep effect of soils 
on a slope, some settlement may occur near the 
tops of slopes. Theref6re, for slopes of abou~ 
15 ft or higher, buildings should be placed 
about 15 ft from the tops of slopes. This dis-. 
tance may be reduced for. lower slope heights, 
. e.g., 10 ft for lO•ft-high slopes, but in no 
case closer than 5 ft from the top of a slope. 
4. Construction of retaining walls on side s.lop~s :. 
'I'->; 
should be avoided unless the underlying mate~ 
rials are very stiff or hard • 
5. Good surface drainage away from the foundation 
of the proposed structures should be maintained. 
Roadways 
In general, a rough est·i'IPSte of the roadway pavement· thickness 
for the light residential traffic anticipated is as·follows: 
1. Wearing course 2-in. asphaltic concrete. 
z. Base course.· 6-in. base course over a 
prepared sub grade •. 
Provisions should be made in the contract documents to allow 
for local adjustments regarding subbase requirements in the 
'field in accordance with the design standards·of thelCity and 
County of: Honolulu~· 
',· .. · ;.;, .:r 
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It is recommended that subgrades be compacted and shaped to 
drain. To avoid the ·pcmding of water .and softening of the 
subgrade at low points, weep holes should:be placed at sub-
grade levels thru the walls of the catch basins which are 
. -
placed in these:lo~ areas~ 
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PROPOSED SPECIFICATION FOR EARTHWORK 
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General Description · 
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'";;. This item shal:l consist of all clearing and grubbing, removing of 
, . 
. . '. .. ~ ' 
.· .. ·.:::.-·-.· .'·.' ,· 
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., · existing structures, preparing of land to be filled, excavating and 
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filling of the land, spreading, compacting and testing .of the fill, and 
all subsidiary work necessary to complete 'the grading. 
(, ·' 
. ·. -: ~ 
Clearing, Grubbing and Preparing Areas to be Filled .' ' 
. ' . 
All vegetation and rubbish shall be removed ~nd disposed of, leaving 
... \ 
the disturbed area wi~h a neat, debris-free appearance. 
· . . t_. 
All vegetable matter shall be removed from the surface upon which fill .//' ·. 
'.I.·. 
is to be placed. Ali topsoil and stockpiled soils shall be (1) stripped to ··• ··· 
,·_·.-.' 
stiff natural ground or (2) ~carified and re~ompacted before the placement>··:: .. '·.·: : :· ':' ' 
···. 
of fills. All topsoil encountered at finish grade·s~all be scarified and -~~: _': ~.:·:. . . 
recompacted • 
. · .. 
'.-:' 
A,ll hard surfaces along the existing access roads shall be scarified •· . 
., 
down to stiff soils and recompacted to match the :density of the surrounding · 
.soil l:>efore the placement of fills. 
Where fills are proposed in all sidehill areas, gullies, and along 
drainage and irrigation ditches, all loose material along the bottom and 
· . the sides shall be stt::l,pped down to stiff natura:I. ground before the place-· '· 
ment of fills. 
.. _-_..-.·-... - · .. 
' t _- •• 
Subdrains and latei"als ·.shall be placed along the bottom and sides of 
· natural drainageways I:>efore the ·construction of ·fills •.. ·The . final locations 
-~· .. 
··.· 
. :of subdrains should. be . deterinined in the fielci" after clearing and grubbing. ; .. 
· .. ' 
'·.·. 
'.·_·. 
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Where fills are made on sloping areas steeper than'S horizontal to 
' / .· 
,.;· 
: ':: . ':. ·· " .. ·1 vertical, the ground at. the toe. of the slope. shall be benched to a 
·'· .. 
:generally level condition.· As the fill is brought up, it shall be con-
,• ·' 
' ' •' 
·tinually keyed into the stiff natural ground by the cutting of steps into 
. '. '•·" 
.. i ~ ,);: . ' ' ::; ' '··the hillside and compacting the fill into these steps. Ground slopes 
~ .. •:·. ' ' < .. 
·. ·· .. , .... 
-:--:··; 
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which are flatter. than 5 horizontal to 1 vertical .'shall be benched when 
considered necessary by_. the· Soil Engineer. , ·< · . ·.:.: 
N:aterials 
Fill materials shall consist of on-site soils approved by the Soil . 
Engineer and identified.in the soil report accepted by the F.H.A. The 
soils shall contain no more than a trace of organic matter and no parti~ 
cles larger than 6 in. in-diameter. Also, _it shall-contain no more than 
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larger than gravel and smailer than 6 in. in diameter •. Fill material 
placed in the top 2 ft of fills shall contain no more than _30% gravel 
and any material larger than gravel. 
Placing, Spreading and Compacting Fill Material 
The selected fill material shall be placed in level layers which, 
·· .. when compacted~ shall not exceed 6 inches. .· Each layer shall be spread 
·, ·. ' · ·. evenly and thoroughly blaQ.e-~ixed .·during the spreading to insure uni-
~ ... .' ' ·:·.::.: ; . : ., . . 
~ · .. ~. :. 
•.' .. •; 
·. t: ·, .. 
formity of material and moisture content within each layer~ 
. ' 
'. ~.:-: :. No rocks ··or cobbles shail.be allowed to :nest and all voids between· 




\. .. ... 
'.:'',' ',-:I 
·.· 




. ,. . ~ . . .. •' 
:·:,•,; { •• )J;,,, •. :-·1, .,·. ·:.. ··' ··~ 
.. " 
. ' '~· 
, ·v 
'' 
.> ••• • .-
~ . . . ' ' 
';·· . 
,· .. ··, .... ··:>. 
.. i ·. •.' 
c ,.: 




. .· \.·.',· 
. ~' ... 
-::: '.· 
. . . . 
...... 
•·. ·... "·'· 
'•':,' 
,:-- ·' 
. ·' ·.· .. 
: •• > . : •. i; ~ . 












.. · .. l 
i , .






. I , 
! 
:·- r 
: :· f 
·. ·::,' 
\Vhen the moisture content of the fill material is below that specified . 
• J ; •• ,. 
by the Soil Engineer, water shall be ad9ed until the moisture content i~;~ as. 
specified and assures a thorough bonding during the compacting process. 
·-·.! 
\Vhen the moisture content of the material is above that specified by 
',. -~·-
the Soil Engineer, the fill material shall be aerated by blading or by other· . · 
satisfactory methods until the moisture content is as specified. 
After each layer has been placed, mixed and spread evenly, it shall be 
thoroughly compacted to not less than 90% of maximum density in accordance 
:~ . ·, 
·· with AASHO Test No. T-180-57 or other comparable density tests. Compaction 
.. •,, 
·,, 
. . " . '~ '. . 










·. -~ ·. ' : '• ~\. . . 
. ' 
.... ~.- '' . ' 
: •. 
shall be with sheepsfoot rollers, multiple.,.wheel pneumatic-tired rollers or 
... other acceptable rollers which shali be able to compact the fill to the 
specified density. Rolling shall,be accomplished while the fill material 
is at the spec-ified moisture content. The rolling of each layer shall be 
·continuous over its entire area and the roller shall make sufficient passes· 
·to insure the:obtainment of the desired density. 
,• ,· 
Field density tests shall be made bythe Soil Engineer of the compaction 
of the fill. Where sheepsfoot rollers are u,sed, the soil may be dist-urbed 
to a depth of several inches. Density readings shall be taken as often as 
necessary in the cc;>mpacted material below tb_e disturbed surface as determined 
. ~ ... 
,!· 
by the Soil Engineer. When these readings indicate that the density of any .· .. :·. 
. ••· .. 
• • 1,1 
. ·:- .. · '·, 
·._ .. _ .... 
... \ 
, .. I. 
layer of fill· or portion ·thereof is below the requir.ed 90% density, that 
.. · layer or portion 'shall be reworked until the· required density has l;>een . 
.·obtained • 
The fill operation·shall be continued in 6-in •. comi>acted layers, as 
' .. '.· \ . :' . . . . .. . 
specified above·, until the.t'ill.has been brought.to .. th~·finished slopes.and.';' 
. ' ' 
. - ,. ·-·· .. 
.. , 
gz;ades as shown:;on the acc~pted pl,ans .\ ': 
. ~ . ':' 
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a·:· · '·· '. : Excavation •. , .. ;'·, 
,·· ..... · 
Suitable material from exc~vation shall pe used in the fill and all 
''·.' 
_} unsuitable material from excavation shall be disposed of.·' 
· .. ··' 
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.· ·I 
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. \ ,; - Unforeseen Conditions 
·.: 
. 
·.·.•, If unforeseen or undetected soil conditions such as soft spots or . 
. seepage water are encountered during the fiE!ld operations,'corrective 




No fill material shall be placed, spread or rolled duril)g unfavorable 
weather conditions. When the work is interrupted by heavy rain, fill oper-
. . . . ' · ·· .· '< at ions shall not be resumed until t'ield teste~ by • the ·.Soil Engineer· indicate' .· 
. . ~ ,· 
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·.that the moisture .. content and d~nsity a,re ·as. preyious1y specified •. 
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Symbols used generally are in accordance with the Unified Soil 
Classification System. 
Where a parenthesis "(MH)" is used, 
by visual observation of the sample 
tl\e soil sample was classified 
recovered. 
Where no parenthesis "MH" is used, 
from either the. Atterberg ·limits. 
the soil sample was classified 
or .sieve analysis test results •. 
. . :.~ ,_ . . . . ; . . . ' .. ' '' •' . 
·· .. :-
I-'~ • '·' 
,·!. 
. : :-~- . ' 
' '. ~ 
.. 






.· .. " 
~ ··:. 








.\ .. , 
































- .. ~:-. 
:. ~- · ... 
. ·,;· 
... · 






'I:. • <"·' 
~: .-, ·,, . . . . .. 
· .. \·'· .. ;. ..·..: .· . ' 
I 
'· .. : .. 




·l Boring Log ; BORING No. 'I' ....... Sheer No; of PROJECT __ W.:...!.!-:&J::..:.R.:;;;;;.>A~W:.::::U;..,..._.:E:::;S~:I~A~TE.::.5~· -==S~U..:.B:.:DI..:..V::.::.I5.:.=:10.::,;.:..N.....;-1[=· D~;ll•r WAI...TC:K. L.Ut1 At,J,oc. Date NOV. 17, 1-.er~-<t----... -
_j 
' i 
LOCATION WAIPIO, EWA, OAl-IU I HAWAII' Field Parrv MAEhJ.HRO, C:rLORY, wroos 




Datum ___ _...__,___ 
TMK. 9-.. 4- 0] 9 Type of Boring ~t:-l'o.l... A!:>Jf!.., Diem. _ ___:::;,.._ _ _ 
...,._. __ .,..__:..:....:.;~___.:~~~~~------.;....;,..- · Elev. --~8;.:;2:....1 =!.~*~--
HAMMER: 0 ,111 Blr T. C. • DRAC:t Weight_...!l..:!4..::0:...~----------.....,..,.------ ..,..---.,..---.....----.--....----,..---__,...-.---. I 
i 
J 
· 30" ·· Water· Level .. ~gr-',., 
; Drop~----~~--=-:-:::~----:-:-~:""""-:=:-=-,_,_.,_...--
'2." 5 - 'Z. • TJ.lJN WALL TUBE. .. Time -





















E.LE.V.:: 82.'!.. * .. 
'0 TIFF, BROWN 
CLAY 
VEK1 5TIFF, E>ROWN 
~ ... .. 
-= 
ii 
0! E .. Ci) 
I 
:--. 








" ~ " Jlu; &j u l;,t ~a:. t~ 3: ~ 0 
• PENETRATION DATA I ! g 5TANARD 1.'' 0.0. THIN 
..: ...: ~ ~·..: ?'E'~f{RATIO~ ~~L~~E. I § ·~ :~ ~ Blows Per Foot [ 
=> .!l ·o 10 20 3o •o ~LOw~;o.s··r 
1-A. 1.31 -;o 100 eoro e;o 
I Cl..A.'i' ~: ... .. 
5 -~ 
' . '2."5 0 l-~ 111 7.1., '11 . >I;PI1 >1800 . 41·· .. 1~1 •. r~s ~·. 7-E. . 
. 6TIFF. TO VEf(."'/ .5TIFF~ 
Tb.~-:GKA't . . . 





















~~ 'Z"!D ~ 1-€ -
E.ND tJF OO~ING fP .Z0 . .5'. . _ ~ .. 
':I: 
*t.L.EVATION e?Tit1ATED 








~I ... .. - - -
~· : 
i/ I/ 



















. ·. ; ,, ~ .. . ~ . ., {'"'.. . ;., ,• . 
I J 
:!. 
I VfA~TER LUM ASSOCIATES I 3030 W~IALAE AVENtiE .. HONOLULU, HAWAII 96816 ~ PHONE 737-7931 
' 
'l' 
B~ring Log : BORING NO. '2. .. Sheet No. of --.--~1: 
~ROJECT __ ·__:· W...:.:..~..::..)R:..:..'A...:.:.U.:..:::U:....·--.:··.E5=-:..:J":....:AT.:...:E=..;'S;......;,:·s=U=B;,_DJ...;_V_;;,)5..;..;:10...;_N:....;. . . ;;;][;_· Drlfl•r WALTEI(. LUM M40C.. Date NOV. 15 19~9·1 
LOCATION W.A.I PIO, EWA, OAHU, ~AWAII Field Party HAE5HJJW, WOODS, GLOR'I .! 
' A.I.J(jEI{(CO~'~C:.o~te.) 3 • ; i TMK: 9-4-01 : 9 Typo of Boring AS·JR.,fDiam. ---"'-<----.--1 
Elliv. . . 89':f * . Datum I 
140




' -...!..:!:.,..=....:-:,....,--'----._--,---....,.--...,........,.--.... Water Level ~-~~·~\te.o I 
H~MER: 
'1· Drop-----:::-.;J.J;:;::::-,--~~=--=:-;-:-:-:--:-:-:-:--:-:-.....-:;:o:-:-c:-::::-"""-.,.,.. I' 'Z." S - 2" O.D. THlt-J 'NA.LL TUBE·· Time -





















'' ~ ' :-













10. i ' ~· 










.. VERY Srtff. BKOWN .... 15.J... 1 .. ~ 
.. . CLA"''E'l . SILT w/ . -
0 
Tt<AGE? OF. DE.COMFO~EI ' :.... 
ROCK i:... 
~ ~ 
IL '2"5~ D 




. ,1·.. <, 
. *BLE.VATION. E5TI MATED . 
FROM . TOFO MAF' . 
'Z·A 104- ~2. 79 .54~0 810 
'Z·E> .II, .30 ~I 51.?0 7:,0 
•' 
'Z.·C 30 .. .- - - -.. 
'l.·P 
-
~5 - - -
1-E ··-
PENETRATION DATA 
~TANARD 'Z"O.D. nW-3 
f"ENe:TRATION . WALL TUBe 
TESr SAMPLE~ , 
BI_CIWI Per Foot . j. 










. , . I 
I 
/ / / 
/_ ·I h---f-7-+r-f--r-1-::/..--Tt~/1 4o/s' \ 
. . I 
! 
i· 
7 / / 







. .~ ! 
ih-+r-hv-. +1/r-.-+,/-r ... -J-1---'-/..,..30/s'· i. 






. : ··.:; .. ~···. . ·_· .;..,;....,.: .... 'J~I· .·...,.·• .._·. ,_._, ·_ .. ·-....-· _. ,.. ___ · .. __ .... __ .· --~ ·...., ...... ·-..· ....;....___;,.;..;.·.,..···~ ·_. "  ...;.·. _·  ..... ·_· -~ ........ ·i...;:;.;.:::...;.·' ....;.......------. _.,._" ..,.,.·· ,...._,;"_,..;..· ._ .... _,_<_· _·;.·..;.;.· .• ....;_ _ __;,;, __ -.;..:..·. _.· r-l,.~ 








.. _· .... 
. ·.e· 
:::_, 
·-· .. I . . 
WALTER LUM ASSOCIATES I 3030 WAIAL_AE. AVENUE e HONOLULU,. HAWAII 96816 • 
i 
.. 
Boring Log ' . . . . . ""' 
.PRO .. JECT H ''AP:l" nu· E.STAJES" c.uBDJVl510N :.[ BORI~G NO ... ·. 3 sheet No. .. of ----yv, I Al-l L .J D;!ller WAL.TE.K LUM.AY,O(.;. Date NOV. '2.15. 12G.2 
LOCATION WAJFIO. EWA, OAkiU, .I-lAWAI I Field Party MA6.J,I·H~O, WOOD'-7., LUI-JJNu 
......... ~~~ ........ ..=..:....:.!-!.~::::..:....:~~.:....:.:..~..:..:...:..- AUG,..!?( MOt?.ll.-6. \ .3 " ...... . 
Datum-----
, · TMK ~ -4-07 .. _9 Type of Boring o::.r-dM!NUf£MANIDiem. __ ..::::,_....._..~-
_,.:.. _ __..-____:.~..=...,;..__::::__;;_:..._...,,=..:.._;_.=,...----- Elev. __,..._....._...:.-:7 &,:::=-:-=' ,t_~-'k~::---
HA.Y'MER: Drill Bit f, (_ • DK;A.C:r 
! Weight_...:..! ;;:;;4:::;.0_'"' ............. -----...,.._.,.._.;__ ___ __..._.__.,.,..._ ----~~--:----r-------'""'"r---:------'"'-"-
30 u Water level N~e>:;;..., : Drop--..=:..::::__.....,...,~~..,..,~~--=~___,.,_..­
z." s - 2" O.D. Tl-liN WAU- TU13E. 
SAMPLER: __ .::.2..:" =r.:,=--~2=-"~!?:..:..To::l.:A~.JJ:D:.A;:.:.;R:.::;.D--"Iz.:..:PL::.;.I.:..f _..;;.':>.:..:POO=..N.___ 





















-~ 0 jj z .. 
ii ~~ E u~ 
.X ~ 
kJ S-A /05 '2/J.. 
) 
t PENETRATION DATA .. ~TA.NDARD 2"0.D.TJ..JI!-J ~ c: .. f'E.NETRATIO/Il .; > ... WALL TUe£ Aj ..: ..: 0:..: TE.~f ~AMPLE.~ .. g ~ '":-6i en. ~A: j!"-..0 .... B!owa Per Foot 
.a ::;), .! 0 10 20 30 .co e>L-oll.le.jo . .s' 









5TIFF1 klG~T. BMWN .... ··.c: . ~ 
. : .. w/ G A'/, ... ~LA'iE~'i:-c:· s~ 
71 LT .... .. .... ~ I ~- 1..'5 Di 
~ 1: .. : 
-VfR/ 5 Tl FF RE.DIIIo!.l . i = 
ML.i .. ;· ·.Br\OWN ~ CLA.'/E'/ ~ILT . ,d 
1 




.. "'VEI\Y_-·hTJFF,REDDl5H l .-. 
(MA? ..... BRO.WN, CLA/t/ );ILT IS_,... 




VEf?..'/ STIF~ REI/J/15~.,.. · _ 
. BROWN, c..LA'Ic'/ ~IL1 I~ 
WI PE.COT1 Pol,. E.!? ROC. I( 20 :- ~ 
=-;- ?.'~ D 














3~C - ~8 .... 
3·D . .;.. ~~ ·--
~-E. ·- ".34 -
" .. 
~ . . . 
' 
. ·. 














L., .. h ... ' 
j' 
I i. 
j .. · . 
! ... 
I 1-e· 
l. ! . 
I 
I 
1-' I· .-· 
I 








'l:i . I . -1]., 
I . . r; 
if-
l 
J • •• ~ ·"-,.' • • • • ..... : •• ·, i . . ·- . .--+:--~~~----~ .. ------~~--~~~------~~--~~~~~~--~----------------~ 
I 
' WALTER LUM ASSOCIATES I 3000 WAIALAE AVENUE •. HONOLULU, HAWAII 96816 • PHONE 737-7931 
Bqring Log 
pJoJEcr WAIFAWU ESTATES ·suBDIYI510N~li. BORING NO. .4 Sheet No. of ---l)rill•r WALTE~ LUM Ai.hOC.. Date NOV. 'ZI.ftf(..,fj 
Time __ -...., .. _.._.._ __ ---4---+---+----
Dete II- :H-{,9 
L~CATION...;_...:W.:.!!'A~l'-!.-P.:.::/Q~.,--.:::.EW.:...:.::.A:.t.,~Q!...:~:!..:~~U~, _;H~P\...:.:YJ.~'A...:.:l..:...l_ Field Porty MAE~I-{JRO, LUNING, HAt;J.IJI/A .... 
TMK -~-4 _; 01 : 9 . .. Type of Boring AlX:sE.K(t-{1ff$!~AN)Diam. .3 11 
___ ____....__:...:....:.:_:_..,_::_..;~-=-,:__~-----..;._ Elev. 7 3 11 * Datum ____ ......... ......._. 
HAMMER: T 
-1 
JQ#: . - -- . - Drill Bit .C.. DRAG 
, ; W~ight--....;!.:!"+:.=...:-"----.--.---.'"""'-.......... -...,---.,..;..,.- -----....-..,,_,T:=o,_....,....._, ___ ....,... __ -.-__ -.--__ 
1 · '2Q'' . ·· __ Water level ~OTil..E.D 
J . Drop·--~;:;J~--=-:-:--=-:::-"-"'::::':7::'7'-o...:-~~-=-:=--~-1." 5 - 1.." 0. r:>. nllt-J WALL -TUIOE. - --
SAMPLER: __ ..::'!.:...." '5S:::.::;,..=-..:.'2:...."_?.::.lT.~'A:.:.:~!!::D.~'A~RD~"F~U=-T.l..-~~Pc~OO:;:::;.!.t{~-
PENETRATION DATA 
ci i ' .A ... z c: 
DESCRIPTION .-
., 







"' > ... ..:~0:&&: § ~ :~~ 
STANDARD '2." o. D. ! PENE.T~TI0"-1 'THIN WAL.L. - I 

















•' '... ,• 
* E.LE VAT ION EhflMATED 







' . ' . ~ 
E 
"' Jl <n 
.. ... 
3: 
. ' -~' ' 
:i . a..: ;:) .!l Blowa Per Foot · I o 10 20 30 40 'OLCJW5/0.5' ·r 
. 
". 




_________________ ....,...... _ _,_ ____ ..,.,..-___,,_ __ ......,,.,_.,.........,.,...,..,_.,.._ ~::::..·~"'f=+..;;:c::;-:: 
:_· __ _ 
. ~ \ . 









. : . 
i ' ·''' ' 
1_ .. ··--·_·. 
i·:: . I . - . . I .. -. 




.· ', .... ·.··-. 
" 
; ... :. '' '· .. ·,·' ,, 
i 1.--. " .. "· ,''" ·," · .. , ... _._;·_ 
. ·-'". 
': ., '· ;. ' ......... , 
'-.··.·: _<.·,:'· . .... •. 
·' 
, . .;. 
WAlTER lUM ASSOCIATES B 3030 WAIALAE AVENUE-· HONOlUlU, HAWAII 96816 • 
. ~::~'!Log WAif'AWU E?TATE? 'l,uBPIVI~/ONc Jl :::• 2~ Lu~ A~~L 17"~~~. 19~, 
WAIFJO, _EWA,OAJ,.IU~---. HAWAJI FleldParty t1A!¥zl-li~O,· 1-lA.lzl-liDA. --
LOCATION . - - _ AU r-r.> 1 t'\Oe>tt.e ·' -- c:z..···- --- ·· TM 1<.. : - 9- 4-- 0] : 9 Typo of BOring 611::.1'- '-.H IN\JTE.I'W-l}lam. ~ -- I 
. ' . 8 ~' t ~ ... h -- • -·- • ' ' • --- i 
Elov;---- · - ;../ - · Datum - ( 
Drill Bit- -- T,G, DRAG r HAMMER: 
-I 
f 
Weight- .. 14-0~. 
S
- AM-" ___ PDL-_EroRp:_,.;.,.·_..--._. _;....;..1..3:::.., =~~~____;'2."""'",.;-,;-0-.-1/-,. ~T":"!"HI~t.J~W~A~U..:-----=r~u~e~e;:~-_"""' __ ......... Water l;D;e~t·.'· ___ NI-~'2.-f;t:l 
-- .. '2.'' s~.;..,. ~" 'zTAt-lDAF:.O ?Pl.-IT '7f't:)ON .... -.,i_ 
. -. , 
CL 
(CL) 
• I ! 
DESCRIPTION ; { -a 
EL.EV.·~e,3'.:t-*"- o! ~ ·- ~ 
•,. \ 
.. .. . ., 





~NP o'F .eor~JN~i ~- 21· 
,.· 
-*E-LEVATIDN EhTIMATED 












!'22._ ~ 5-E 








• J>EI'JETRATION DATA .I t 111 I 13 c:>'".. ?TANDAR.D 1." O.D. :·r 
F'ENE.TF:.ATION THIN WAL-L- I 
..: ..: Ci:..: TE.6T rue_ E. ?AMPLE" li.,; 1-:'-<=ui .... l!! ..: ..0.., ..: Blows Per Foot 
::;) .! 0 10 20 30 .co 
1?4- 1'-'· II '2. 1070 
1'2.4· ·.30 "(D· ~740 ~20 
,.,1.1 
- ;/ / / / I.A 2t.f.s· 
.I,. 
- 1/ 1/ v v 1/. 1 37ts· 
.._ ____________________ ,_.,.....,.,-:----.........--.. --
,,, .'' r . 
' i . 
:1 
•:J 
·,1 '· . 
l ...... . 








-~. . j, 
j 
r· 





I 1·.-e· ! . ' . . 
I 
I I . 
''• 
.. ' 
. ,·'· .. 
. . ' . 
.. ':·':: ,. 
. . :. ' '~- <: .. ,.. 
wALTER LUM ASSOCIATES II 
·, .. : .·' 
. 3030 WAf AlAE AVENUE· • HONOlULU; HAWAII 96816 • 






Boring Log . .· . BORING NO. . . (i:i .. '. .. . '"sheet No. of _,....-~I. 
WAIPAUU" .E5TATE.S .SUBDIVISION~ I( Drlll~i.WALTe.R UJM A4?0C.. Date PEC... 5, 19C..9 -~ .. PROJECT 
LOCATION WAIPJ6; E.WA~ OAkiU, j..JAWAII .. Field Party HAeoHU~.o, l-lA?HtDA ·i 
. AU (_ HOI!>IL..ES- ' . . '2.. ~ :. ·.1 TMK.': .. 9-4- Ol: 9. ..... . .... Type of Boring oER MIHUTUWVDiam.· _ __;:::~:;......;; ...;;..· _..;..~--·:1 
. . . Erev." G:, I '· t * • Datum · · · · · · / 
HAMMER: . 
Weight ... '140.~ ::. . ...... __ _ .. 
Drop-::~-~-:3ou=:·-:-.:·-;~:~~:-__ - ....• 
'2."~~- '2." ?fANDARD ~PUT 




MEDIUM I &OWN ---. 
... : .. CLA'/ ~' ... 
G Tl FF B/WWN. . -- ··-
(M~) " ..... --
... _ .C.LA'/E'/ ~lLT .. .,. ... 
(MH) 




I ' i :- 1'1~ 
I 
1-
V'eJZ't hTIFF, BROWN.: : -
·,. Ct:AYt:.'/' ~ILT ~~ 1 :-




. ! ·.,... 
2(): 
~ 
' ..... 1''1,; 
6-N!:' t>f · ~O"IN~~ 2./.S 
·,.· .. .' ·. 
*E-LEVATION E:hTIMATED 


























. ~ t .. 0 c .I u .. > .. ~j -..: Ia! 0; .a: }ill! gti!'":~'!! ~a: cA...O o. 
a :::> .!: 
"·' 
107 .,.. -
1.5 fl4 ""'40 -
~ .. -4t .·- - -· ... .. . 
'' 
'4b . ---·. 








PENETRATION DATA I 
5TANPARD '2" o. D . 
PENETRATION Tl-ltN WALL 
er.J.E.,f;r~oot TU~E SAMPI.Ef. 
o · 10 20 30 ... 0 B\..OW?jo.sr _ 
/ / ~ 
17 / VI 
1/V l 




~ ~ . .. . .. ·-
-. .' '· :.·: .· 















WALTER LUM ASSOCIATES I :i030 WAIALAE AVENU'E • HONOlUlU, HAWAII 96816 •. PHONE 737-7931 
Bod ng Log I BORIIIIG NO.. J -. Sheet No. of ---
PROJECT _ ___,_W..;,;..'A.;.;.;lP....:...'A=U=U__;;;E..;..5..:.:..TA...:.:.J....=;.E..;;..5_-.J.;;...;U;....=B;.:;..D..:....;JV...:...IS:....;.;JO.=..:.N...:...-....;:J[=- Driller WAL,TE.IC:. WM AJ,/;0~, Date NOV. 1.5, I<:JG.~ 
LOCATION ;WAJPJO,_ 'E.YJA, OA).tU, HAWAIJ Field Party 'NOODS, MA!S~J..II RO 
__ i..;..T:..:...M..;;..K:....;.;:-L-.-9-=-;;.;;...4-~. -...:.0..:....1~'~9~---.;...;:......;.;.~~....,.. Type ol Boring AU6ER( rfi~~~Diam. __ :.3..;.." ___ .. -
Etev. _ ____,....;ro=5;....;;' !.~*-;__ 
T.t-. DR.b.~ 
Datum ------.---- .. 
HAMMER: 
' 4 ~ Drill Bit Weight_..:..! ..:_:::0-::--~--"------,...,..-------- _.....-..... _ ___,;.,"""='-.,-----.----.---...,.......--
Drop . oO" w.· aterlevel Hl(jf,I.s'LI_ I I I' 
2" 5 ....;u :2" O.D. Tl-liN WALL TUBE "'-- Ti_me - • • 



























!:ND. OF E>ORINCs (li> 1.1.5' 




. -~E.LE.VATION. E.7Tlt1ATED 
. FROM. Toro H~P .. 
--
t PENETRATION DATA _I 
..: .. 5TANDAR.D 0 0 c ju: ~ u ... z ol > .... re.N E. TR.A Tl 0 N .. .!~ ...: w: O·:...: n:.~T a. v l~ §.,; t-..c oil E ;~ ~A. ~c.:..afl)c.: Blowa Per Foot ~- 3: a ~ ~ 0 10 20 30 
"' 
~ ( 
~ 7-A llo ~1- f>{p 74-40 l'ZOO 
' 1,'0 )-f> I'Z.~ W ~b ~070 17M I 












· ... I 
;. 
·· .... 
~ : . 
.... 
. ' . ~: , .. 
I '' 
... e 
. \ .· ' 
' .. :,-
•' ': . 
. , 
•·' . 
:··-···:·· . . . . 
':· .. · ... : •."' . 
. . ,.., ·,. 
. l' ::,-
WALTER .lUM ASSOCIATES I 
. . . . .... 
.. 
. 3030 WAIALAE AVENUE • . HONOLULU, HAWAII 96816 • 
1 
Boring Log, s ·-
PROJECT _ WAIFAWU E5TATE~) ~UBDJVf510N-]. ::~:~~G ~At..re.~ LUM :.~·;~t~.,. ~EC.~ 0:, 19&.9 · 
WAIPIO ··EwA·~ OA~U. ~A\VAJ\ FleldPerty ... MAE.~~IR-0, l-l.b..J,~ID,b... 
LOCATION . . I MDeil,...IO. '\ ~·· TH )<,..; ~..:..: 4-- 01 : 9 ·· .. ·- .. · Type of Boring AIJGER.I...MINUT'Sr1Al-lj0iam. _ __::-.J~---
Eie~--~~.-·:· ·. 72 1 1. * Datum · ::~ 
Drill Bit : T. C.· Df.!AG. . ... ... _____ ;....;; HAMMER: 
Weight __ --...;---._,_----------..,...,..-- ---......---:-:-:~--:----r----r---r---
Drop . .. . · · . .. . Water level t~b'frle:;l . ··1 1· I 
..... '2." 5 - '2." o. D. n-IJN WAU:... TUf.:IE. . ..Time..,.., _·.:;..--.--4----+· ---1.---1-· --
SAMPLER: '2.'' 6p- I'J..'' -71"A~DA.RD ~PLIT c;.pooN Date ..;..il=-·...:..1-...:·'-:.L_..&... --...&..---'----'--__; 
! ~ PENETRATION DATA .: STANDARD 2"0.p; ~-: 
" " 






DESCRIPTION • i: -[ .~ c: c!lj j. <It .. l 
T~IN WAL-l... .. C:'" <: • 




ae:v. = 72'± ~ ··· ~! ~ 
;_ 
.! : MEDIUM TO ?TIFF ... 
· ... B~OWN1 CLA'f .. '.. .5 [""" 
I ' 
I t- ?."l; 
. , : . ··I :-\' ,, ' .. .. :-
.CO TIFF. BF\t1WN .. CLA'iE:I ,J -
5JLT w;rfW£!>· OF :·~ • 




15: . ~7 
. :.... 1~7 ~E.P-.'i ? Tl FF~ {:,RAY. : . : 
•' J:;KOWI'-J I CLA'IE:'/ . &ILT ; .·-
, wl 1/SWMro~E.P ~oc.i<. 1 _ 
'· 




FROM TOF'O MAP . 
·-
~ 








S~t. ~ . ~9 
' " 8-D -.. .!fl . 
~ / 8-E. - 41 
~a: c:a:.DcnL I 
a J .!l 0 10 20 30 .. o 6LOw=jo.s•j· 
7!J %40 - 4/.s· Sj· ·S 
·~v. ' /p/ . .• . 




-.. /// L:ll 
- /// 
. ' 
., ·• -''· 
,· 
•·'_,' 
-· ... ·· 






---•, . .... 
. ·.~. ~ ; , ... ' . .· '' 
r--------.-;,o;------..;._....,._..,.....,._.,.,...;....,.___,..~-----..;..---....o:.........;... ............ ~,..;..____,..~---.:--..,;...;..... ____ ---!-.1 : 
WALTER LUM ASSOCIATES I 3030 WAIALAE AVENUE' • HONOLULU, HAWAII 96816 • PHONE 737·7931 
Boring Log... - .. . -- - BORING NO. -; j _- -:_:-- - Sheet No. of -----
PROJECT WAJ FAI-IU E.STATE.S 5UBDI\/15JON-JI Drill•r WALtER LUM AJ.,~/JC. Date NOV. ZC.,, f9(p2 
LOCATION _ WAIFJO, FY-JA. t'Al-\U, HAW AI\ _~Field Party HAE.hJ..IfRO. J..IA~~IDA VJOODJJ 
- AU'-!": I l-1_0(311-t:. \ - '2" 
---- ·---- .. JMK·:- -'9-~4.:.:-ol~;~ 9p ----- . _Type of BorinSo'':;rz*HINVrEHAiibiam. ~. I 
HAMMER: --- Elev. ---- Datum ' 
--DriiiBit- ~_T.G. 1/~AC:s --
Weight - 140 **' ---_,..,.....,:--=-.....,...--~--..----..,..----,: 
Drop 30" 
-- · -- '2.'1 ? ___ -: __ '2.~'__ _0~0. _THIN WALL TUE:>EO __ 
SAMPLER: "2." t,? - 'l" . ~TAJ..IDARD hf'L.l T 7f'Oo_~-
(M~) 
DESCRIPTION 
. i :' 
'sn ff, BROWN ·: h ro: CLA'IE.'I /;,/LT- _ ~-: __ -__ L_. 1."7 ~ ~I 
! 
'. 
;---1' ,- . 
'-, :: 








Water. Le_vel -u~.S?.r., n 
T_lme __ -..,.....,.-=+-"-'--..,.,......-+--~---+---
Date .,..1.:....1--=1=-1, -..;.,~~'--'-----'1...-----'-_..__....._ _ _ 
t PENETRATION DATA -~ 4> .l:>TANDA~D I 
··-···-
13 c· --,; ,; .. PEIJE.TMTIOIJ .. --- -·---c >~ 
... --• ..• · __ ._ -- I ~~ c •. ....: ,.: 0: u: c!ltl TC.E.T .:• g u; t-..cv; 
.,c.. ·Pt! ~..: u 0.: ..o"' 0.: Blows Per Foot ;: ~ c .. 0 10 20 30 40 0 :;:) _, 
\ 
j 
10.5 15. 5'] .. 7800 - o/.s· 'Ys' 












·; .• '·-· i ~ /_cit~ 
1· ·· IS: " 
! - -. ~ t~, n 
. STIFF:t·. 13KOWN. CLA'/E'/ :-,_ II ij 
: 5/L w/ TRAC.E./:1 oF v 





_ 1'~ ~ 9-E 













~ •• •4 




•' 1 I 
. "· 
• . ~ . 
. ,· 





. :: . '. 
, __ 
. : . · ... .. 
'' '{: ···· .. : . 
..,: 
, .1 .... , ... 
• > ·1.' 
WAlTER LUM · ASSOCIATES fl . . . . 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 ~.PHONE 737·7931 
Boring Log BO~ING NO. I 0 Sheet No. of __ ...-
PROJECT WAJ FAUU . ESTATES . SUBDIVISION-] . Drlll•r WALTE.JZ LUM. A /.hOC.. Date NOV. I'T ltlfbi!J 
Datum -------~ 
LOCATION , ... WAIP/0 EWA, OAkiU, ~AWAII Field Party GLOK';', HAEhf-IIRO, WA~WIPA 
_ ·IMK: . ~-4- OT _9 ·· Typo of Boring AU&E.~(r11~vt~NJ)oiam. .3 • 
---~~--~~~~~~~~~--------- SI'I * HAMMER: Elev ........... ---..,. ~~.:,.,n.,.;:r7:__ k-~ .. ~ Drill Bit .(., ...,,,,~.,(J 
Weight __ ..:..140..:...::::.. _______________ ------:-~::---...----r--.;....;-----:-------
Drop_ ...... ""'":' :-:::3::.;:0:....,'·'--:::~~--=:':":":'":'--:-:-~--:=:-=--- Water Level ...,~f?.ho 
2" 5 .:. 2" O.P. TJ.IItJ WALL TUBE. Tlme""":-:"...,--::'-:"~.,...,....-+-----l---+---
SAMPLER: ___ 7-.=."..=f6:.::. _--.:2=-'-' ~J.,..,wT A~N~D::;.:A...:.;.R.;::I:);..__~~P...;;U;:.:T._. ...;.?.:..;F'OO=N~..... Date 11-l''f-"~ 





DESCRIPTION ,£ i 
st..e:.v.= 57':t* -~ cl .;; 
6 Tl FF. BROWN __ .. ..... _ : ... 2."? SILT/. CLA'/ ___ :·.· • .:-
VE'K'/ ;, TIFF~ Br<.OWN -~: 
SILT/' CLA'i< .~: __  
! : 
I 
.· VER'/. J;,Tlff, REPPI~l-f 
. 13ROWtt, CL.A'/EY ~ILT 





























· FO~ TOPO MAP. 
!! v ~.. Pc.NE-IRATION WALL. TUt=>E: , 
.!: ti ~ ..: ·~:..: TE.~T __ 5AHPLER.. _j 
· 8 "! ·~ "i Blows Per Foo.t J ~~ c~~ ~ I. 
a ;:) ~ 0 10 20 30 40 [31.;0~,o.s··. 
l'·l~ 
~ 10-A IIG> ~0 8CJ 46, -
f- I 
'~ 0 10-13 114- ~8 81 31'ZO - o/.s' 11f.s; 
\ . 
' i 











0 10-E - 41 - 1-/-,+---,--1 ' 
~ 
v 
D. 10-F - .. -;~.. -
. /i/1/l~ 
-----------· ~--·-:- ... 
" 
' ''·· 
'< ·.\, • 
' . . . . 
. . . I 
. "" . ...-...,;,;,.,----· .... ·· .................... --... ......... ...._~----..;.··_ ... ·_: _____ ._· _._,._· ---~----~--·...;. . ___ ;......· ..... · 'J..;.... . .  ;' .. ' 
·e· 
t "c •· 
'·, 






. WAIF'A~U. E.5TATES 5UBbiVI510N ..;JI. 
. .. .· , TABLE I_L.- SUMMARY OF LABORATORY TEST RESULTS . 
. .' : . .. 
~ . . ,:. .. 
,.',· .· 
BORING NO. .· . 
. SAMPLE NO ... 
DEPTH BELOW SURFACE 
. ,· 
DESCRIPTION 









. I '. 3 5 .· 5 
. . c. 
10.0'- 11.5' ... ~UR.FAL~ 
c "A. c. 
lo.o'-115' · I.0'-7...0' ~-.. '~~~~--,o,...:.o:::;.·-..,1-I.O-
.. ~" ··~···-···" TAN- BI\OWt.J REPPI?H BFWN : Bf\OWI-l . ~ROlVN .. 
GR.A'1. . . C LA 'I . 
. ·-.--- ..... CLA'/ W/ ':lAND . . : . . . ' 
. CLA'if:/ .l;llJ C.LA'1 . .. . . CLA 'i, W/ ~t1E. ?AI-117. ___ ...; 
• .. !.·." 











" .. : 
· ........ . 
!,'' 
' . ' 
. ..__1:..::5:.:...JL-~J:~------
/D.~ 
."•: • • I • 
. · ATTERBERG LIMITS . 
. \. 



















~~ : ,__ NONE. 
1-110 1-l 
.. ~L.O\tJ-HED..... QU\C..K 
MEDIUM .. ~U6HT 
1-JI(d-l 
UNIFIED SOIL CLASSIFICATION C.l-\ 
~ 
SPECIFIC GRAVITY 
EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
.Molding Moisture Content,··%·-----
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR.at 0.1" Penetration 





.. , 108:& 
o.v, 
~3.5 
(AASHO T-180-57 Method )· 
Dry to \o!e t or Wet t·o Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 











70 ... : 
?'2. I 
















WALTER LUM ASSOtiAT·ES 





.. .. •' 
'· .. 
... 
••••• .·, .. .,
· ........ , ,, 
.·. ·:: .··' 
. · .. ·.· 
. .~· .. 
.··: ... ' 




.·~ .. ··.·. ·.:· .. : 
. .. \ 




. .. _;•_ 
,·:' 
·, .· 
·. •. '. < .· ........ ,. 
;.· !.' 
.. .... WAIPA~IU. E5JAtE.:,. 5U.eDIVlolO~- II. . 
. :: ;·_ .. · 
, TABLE I _13 _ ~ SUMMARY OF LABORATORY TEST RESULTS . · 
BORING NO~< ~··· 
SAMPLE NO •. 
.. " ..... , .... ·..---9:...---..... .... : Cf . ---~ 
e:.· 
tO. 
DEPTH BELOW SURFACE -.- ___ . s.o-Co.o 1 .:=~-·'J.o'- 21..5' l,UI\FA(.E. 
6MWN. 
'71 LT't _ 
CLA'I ..... 
·.; BROWI-J . - · BKOWN (LJ>,.'jE'/ c.c.• . CLA.''fE.1J.;!LT .. 
DESCRIPTION . , •. cc __ ._____ J.;ILT ~ _w)TMU.t, of -_ -_ 
GRADING ANALYSIS 












' .. , ' ·' ·.:' .. · ·. 
. , . '.' 
. · ATTERBERG LIMtTS . ·'. 
Air Dried or .Natural'. 
',•, 
. :· . 
Liquid Limit . ··"· 







':' . .. 
UNIFIED SOIL CLASSIFICATION 
SPECIFIC GRAVITY 
EXPANSION AND CBR TESTS 
(Surchar~e~Sl P.S.F.) 
.Molding Moisture Content,~-% 
·Molding Dry Density, P.C.F .. 
Swell upon saturation, % 
CBR at 0.1" Penetration 
: COMPACTION TEST 
(AASHO T-180-57 Method___) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 
"~11PO-?E.D.~ 
. ___ · . . ROC.t<.. .. 
., ..... 
·.·· 
---- ., , .. __ ............ 
. . NATURAL -~~=-: NATURAL.. ..... NATURAL.~ .. 
51 46 4-4 
~0 Z>l ''2.1 
_· __ .'L I _...;,1,.:..1_ ................... _...;,1...;.1 __ 











. .. , .•.• 
.• '.•' 
' .. ~ 
WALTER LUM ASSOCIATES 











...... '-· ..•... 
.~ ··, 
·;·. 
















' . ;:·. 
'•'•': ·. ;.· 
.·.·, · .. ; . .:'; 
,:·-
·. •. I 
I 
. JOB: WAIPAHU • E5TATE.5 ·_ 5Ul3DJVI510"1 ;_li · 
. I 
· LOCATION: WAI flO E.Y>/A: DAI-IU ..•. HAWAI !': .. --








. / .. 
"A I LINe; ~ 
- - -· 
> v / . ' 
--





CL / " 
~ ·., 5-A 2. lrt,vR~J- • ~F.> 
~-~ .9-E 
/ I'.FAI E.) .. MH & )H . 
v 















. , ... 
Liquid Limit 
'I ,, 
P L,A S T I C I T Y CHAR T 
. •' 
'• . 
._, . 't' 
· .. ,. 
. ,. 
. ·r~ . 
.·,' 
: I 
I \ .. .. 
I . 
·WALTER LUM ASSOCIATES, INC:~~ 
CIVIL, STRUCTURAL, SOILS EN~INEERS II 







,.-----------·0 ...... ......, __________ ~.r-\ _____________ '-t 















.· :. ·. ; ..... 
. . • .. 
··, ... :;. 
BY 0{ 
. ~ ,. 
p. ' ' ' • ~; ,". 
MOISTURE-DENSITY CURVE (AASHO T-180-57, METHOD..d..) 
PROJECT: .c _: ___ .= _ __:_:_ -WA\1'/.\\.\U ~7!A-IS6 'JU BDI\IIS!OM ·:.uN1t JC_·:.·.~=--~~-~~-~:~-~---~~:~· . 
LOCATION::·:·-·--··--·-···· WI\\P\0 i-~~- OM-\\.\,:_\\~W~\\ ~--:~-~~~~~~-=--=.-·:::~~~_:-'-·-~::- :~.=-~.:---_.-
SAMPLE NO: -- - . ?.. (?U~FAC.E.) - --·-- . -·· ...... ----·--'------·-·:--c--··:-··----. ---- ·. 
SAMPLE DESCRIPTION:. \?BOW~ CLA'f W\1\\:~-~p;tl\)~-~::~--=~:=~::·~~~-~:·-.·-~----:.:::.:~·::~--
130,.._----~~~--~--~--------~--------~------~~~-------
' . . ; ' . 
120~----~~~----~-+---------+---------+--~-----+~------~ 
r r ,, 
100 
90 




·~ : . 
.,.. 
AI·~----~Q:i~S ... Ol '{t--~= 
\FI~,::~·AA'i1t~ :-z;f;tt:: .. 
. i 
. ~ . . 
', ·. ·'. 
. . . . ·-~ . 
. -~-' 
. 80~~----~--~--~-+~--~~-+~-•. -. -~-~---+------... ---r~--~~-~.~ 
''.... 
70~~~---+----~~~--------~----~~~~--~-+--------~ 
60~----~~--------~------~~------~~------~~~----~ 0 10 . 20 30 40 . . 50 60 

















•· WATER CONTEN"'( (%) ·. :'". 
I . • 
·WALTER LUM ASSOCIATES, INC. II ; 
·.CIVIl, STRUCTURAL~ SOILS ENGINEERS-~~ :.:: ~- ' '.; . '. ~~.: ' ., 
·. ·I .·_, 
. . 
. . . ( ' .. 
. - - -~ . 
''· 
L ·.~-· ... 





. . · ,. 
·'·· . 
. ~ .. .._. 
. . . . ·r 
.-._- ... _.: ... · 




. . . ~ 
·'.·· 
-~ ' . .· . 
•·• l.' 
... :, ·:··· 
..... 
''I :.: 
··.· .. , 
·· .. ·\ 




. . ;~ : '. ., 
. .. ' : ~ . 
. . . . ... 
MOISTURE.:.DENSITY CURVE.: (AASHO T~ 180-57, METHOD .A.) . 
· PROJECT:. . ·:: ·wAt PAHU t'z!AT~tz !:,tlP>OI\I\7lOt\·-~-UN\11J: .. -~-- .2.-··- ~~.-~:: · 
LOCATION.=.~--~: ... :: ~ ~.: WA\Y\0, .~, ... 0 ~\\u.·, \-\&WA\\ _- ···:·~--- :~ _ ·~-~,~--.:.=~·. ~--~- ... 
SAMPLE NO:~~-=--··-· 10 ( 4URFAC.E) 
.SAMPLE DESCRIPTION: l?BQ'-'>t\ Slk1'( C..c.A~ ··-. - -·· ..... -· :·· ~- ..... :- -
130~--~~~----~--~----~--~--------~------~--------~ · . 
.. , · ...... ·· 
.. 




· .. :_:.·: ·\.: 
: . '-' 
. r;,: 








. . . ' . 
-' . u: .·; . 
. 




:s·. . .. ···. \ 
:·:·· 
.' ~ . . 
... _._, 






600~-. --.;...,.~.,0~ . ..;..... -.-~2~0-. ----------=3~o~~--4-="o~----=5o~-. - ..... -.-.. ~so· . :I·. 
c ~~~T~~R~~T~R~L~SS~~~~~§~~~~·J WATER CONTENT (o/o) 
sv ··s~r 






'• _i· i ~.:· ••••• 
",1, 
"," ~ 
LOGS .OF BORINGS 
FROM 







----------------------L---~· --------------------------~~~ ·-----------------~~--...----- ,_ 
' :'. ~ 
l 
.. · \ 
...... 




. '::: .··. 
•,vi 
~· . . 
. ; ' 
'; 1' 
·, ... ·. 
·. ',''• 
, .. · ,· 
.. ( 
. ,J' 
WALTER lUM ·ASSOCIATES IJ 3030 WAIAlAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 777-931 ' I 
Boring Log BORING NO. I Sheet No • ...,.....,....,.......- of ---
cl 
PROJECT WAIP.AUO_ t~1~-n~-~ .~UBDIV}.{,!ON .tJi .. uT·:r· Driller WALTEit LL)H J:>..J.,?OL. Date JA~. IG., 1%'1 
LOCATION WAifiO EWA , OAUlJ ,_ HAWAII Field Party PA MOEt-!OA 
· T. M. K. : 'i- 4 ~ 01 ~ '1 .... _ Type of Boring AUC1ER(t1t-(8Jr'CJAM) Dlam. --=3=-'-' _··-'"_"-
---'-----.!..:...!...!~~.:__,:__;:~::,.!-....;.,......!----'---- 71 I t. !\! . 
Elev.·-_,;...:~=~-=-=--
··-- '. Datum ____ _;...,...;... 
HAMMER: T."' ..,"'A~"· ~IT 
Weight, ____ 1~0:_·,.:::.L~B·:....,_~:..:L::E:::::;D6~E.:-.:~~A;.:.:M~M'-=E;.!.;lR......._. __ -0 '.-..111- 8,...11 _ .. _ ..... _._v_r--~u-u-----r---"-T'"'--7""""--
11 HL) 
(ML) 
- Water level tJor kll rltED 
Drop,_,.... __ '---_____ ........._;...._.-. ........., _ __,...__ Time --
DESCRIPTION 
-= 
-·· ELEV. =71'!. ~ . ·_·_· .. · ot; 
':/~R'f 7TIFF, BROWN ~~,.-- .. ~ 





:6TifF REDDII;,~ BROWN s~ 
. J . .... : I 
'. CLA'/E1 .i;ILT ...... i. ~ 
I I 
''\" 
END Of E:OR!NG (D:) IS.G' . 
. , 
··,, . 
. , ,, ,:,• , . 
. . •. 
*ELEVATION' ESTIMATED ....... · 




































; -7f'LI/ 7POON · .. '2." '5.TAf'.l1.7AJW.l 
i?i ..: w/ 10 '* HAHHER. 
., .;; Blows Per Foot ia.: 
> 0 1.0 20 30 40 ' 




·,· : (,. 






,·,' ,, " 
.. 
·_ ... L. 
............. ', 
. ' ~ . 
·. 
. . 




, .. \ ·'·:'. 
I. 
WALTER LUM ASSOCIATES I 3030. WAIALAE AV~NUE • HONOLULU, HAWAII 96816 • .PHONE 777-931 I 
, . . , . . / I 
Boring Log .· ··.·.. . . . ' . . . . . . . .. :B()~ING NO. s·. :-:::.~heel No.:~~-:-~~-=--=~:_--:-~~~-------:--:-~:~~--:-~1 
PROJECT WAif'AUU-'e61ATth. ~UBDIVI/,101\.[ U_~ll-C Drill.,, WALTE_'R.' LlJM A~~OC..o~; •. J.b-)J, .J7, i%'1 _:··-·-! 
LOCATION WAIF/0, EWA-~-_OAUU, WAWAII ·· FieldPartv FA MOEIJO~ ~· • ..... AUI·P' I MOBILe. \. ---; --- . .,_~ .. . . . . . 
T M \< • · q -4 01 "' .. - Tvpe or Boring I:\ \:l · "-l...t11NOif11ANJDiem. -· - .... _1 --- -• • • • · I .. 7 __ . -' I ..... - , + ·~ 
HAMMER: 
Elev. G'£... - Datum ---"-----
\0~ SLEDGE J.lAMME!i?. Drill Bit FINGER ytPE .BIT'---·--
Weight_-=···---~-;...;....;,;~_.......__........,.,..,....._.,..,....._ -,.--.,...,.....---:--,,--r-"----r---:----
water Level ~lor "-~'- iiCED ___ 
Drop-...,.....-------.;.;.....,o----- Time -






c ~v ;s"'t~ -- · _! __ _ L-L • ''- 2 ... n 
v~#fwW, ~mgt1~1Lr-. I ~ IC 
I ' 
'I I MEDIUM I~ 13ROW~ ······· JJ 
CLAYE1 SILT ' - I t 
'.. I r 
. , ! I~ +-
I I 
- I r-
.. -... ,g_J_ 
I I 
VE'('t SriFF, RED!II~~ - i l 
BROW~ .• CLA'/EY 51LT \ r iL : 1.\-
IL I ; 
16 l 
-rr-








































ci. PENETRATION DATA 
~ E ~ 2" 7fANDA~D .; c3 .. c jti " SFLIT ~fOON c!;..; ...:~ .r. ~<#! en..,;. VJ/ Jolt Ht>.MHER. t~ 8'1 ~·en !':'a: ~ ... ~0.: BIO"'I Per Feet ~ ~ Q ;::) > 0 10 20 30 40 
5-A - 40 


















----- -------------· ----------'-----====~~~~=--=~~==~I= ·- --·-"':'""
~ . . . . 
( •.. 
·•· 
' ~. . 
. ':··.· .. 
. . ''• :.·· .. 
•:' :' 
.. -. · . 
. ·(-
- "W'· .. 
.. ·, ," 
.. · .. 'l 
WAlTER LUM ASSOCIATES I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE m;931 
~:· ~ ' 
Boring Log · 80~;~~No. SA. --- -sheet N~. ---·of ---
PROJECT WA,If'A~Il.} E.~TAI~?. t,OBDI_\/I~IQ~\ UNi'1:r __ .. · Drllier WALTEf-.. LUM A':>So_L. Date JAlJ. 11, I%Gf · --
LOCATION WA!PIO , EWA·:·~ -OAI.lU ·.- WAWAI I .. ::__ Fletd Party f'A ~: MOE~OA, .·.sc.l-lt.LLII,fu _ .. . 
T. M. K. ·:··-"!:;4-:.:0T-~ 4.- - -- Type ot• Borl~gAU~ER,(JmW[RA~Diam.---"""'-=·--...... - -=3;_"-'-"---'-_..___ 
HAMMER: 
Weight 10 LB. ~LEDGE l-IAMMER 
Drop---~--_;,._---____ ..__.......__ ___ ____,_ 
SAMPLER:··-. --...::'Z=-"_ ... ..;..;S::...:;TA:,;.:.:~.::::::D..::.:~::.;,:RD:,_"_:S:::::.F-=Ll~f_;..:::. 5;.;..;Fa?~_ ...:..;N:.;.;;_.· ;;,...-;.....-·-
01~) 
DESCRIPTION 
BIWWN-) CLA'iE'I SILT .. I L 
V-1/ SUGAR CANE ... i 
r-. 
i ;--
. . ~ l 
MEDIUM, BROWt-J -6r.A1 5! I -SILTt CLA.'/ . _ 'ii SA~~ -
lML) 
I~ 
I f I:-~~ : 
- t r 
·5 TIFF(, REDDI?~ BROW_ }J i ~ 
•. CLA,EY SILT -. IIQ_j_ 





EleV;·---- · !::-3'±: ~- -. -- Datum ____ .. _ .. ____________ _ 
OriUBit Flt-,IGEI(. TYPE BIT 




ct PENETRATION DATA 
E .. '2." STANARD ~ , 8 3: 5f'LIT 5POON 
c! ~ 8 ~ ~ ~ ar!.~:.H~~l?~ d... ~ ... > 0 10 20 30 40 
4'2. - - - 1~·4 ·5 1 I!.~. ·.S 'p 
.... 
. ., 






"' . ' 
i 
[ .. '· .', 





. ~ ELEVATIOhl 'EST I MATED: -
FROM TOPO MAP. --
, .. 
., 
' . 1 .. 
'<. : .··.;:_, .. 
' ,' 
' ' 
·-· :· .. :" '·, 
~ . . .\ 
.. -.. ·'·.: 
;' ,.' . r 
: 
WAlTER' LUM ASSOCIATES I 3o3.o viAIALAE AVENUE • HONOLULU, HAWAII 96916 • PHONE 7n-931 
' . -~ 
BORING NO. LZ. · Sheet No. -------of -.,.._.,..... 
Driller WALfER. LUM A?~O(_, . Date JA'-J. 15, i"fb"l 
Boring Log · · 
PROJECT WAIFAl-lU-E~TA1t.L; bUBDIVI~l!IN' .. _!j1,Hi'1 
LOCATION WAIF! Q, EWA 1 OA~ U 1 I-lAWAII Field Party fA; MOEI.JOA T. M, \(, : '=t- 4-01 • -~ .. Type of Boring AUGER( ~~~·G~~I7A~ Diem. -~3_"_. --,--
Oaium -----------.. 
___ ___:_~.:...::.::....:-..__:___::::.._:::...!.-.;__:.,__...__.....,.,.,.. 10 '2.' ± ..,.. 
HAMMER: . . ·. Elev. T, nR. AG. --B-IT 
Weight,_.;__..:....l4...;....=.0..,.,..# __ __...__---....~----·-o'_;" _s;_, _.L--:-·-v_ ... "':"":'1:"':':':"'""'~,...,-...,...----,---,----
301' Water.Level NOT t-..ltmc.·E'D 
DroP'-'""""-z.,..,"...,..,~ r=-. -=-~2.::--" =rl-1:-:-:J..,...t-J........,.,WT.A~L..,..[---=T~U=E>=-E---
SAMPLER: '2"SS - '2." 5TAI-!DAI?.D 5FLIT 5PDDN. · 
,;... Time.~:-::--:-=+--+-...,....,...--1--'--+---,-­
Date .1-15-G.'l · 
DESCRIPTION 
I 
.. -~ .. E.L..G.Y:·-..: 51,.;'± ~2 







:?nFF I BROWN ·'" · 





5 l v 
--;.- m 
•;.. t~ IU 
i-~ [7 
, . . ::... I/ 
l'l·B -_ '?4 -
. ~ER'/ &TIEF;_Morr~ED I!L r n 
: BROWN, CLAYEY ... . · · ~ ts l)J I H. -: I . ~I LT ·- .. ·--~ .. .,. ' ~ 
rzr.,· ···_· 
! i ~ ~LL 
_;._ 
?T_ IF~ BROWN . 15_ 
i ~lL1. / C.LA'C _ :1tss ~ 
... ·.··.· 























.... ---- ............. - -----









•; ·· .. 
';' . 
···. ·.:.:. 
:i.. ..: ·-~ . .. .:·:- :·,: 
. GENERAL TESTING METHODS' ' . : ·.· .•. · :· .· :, . · .. ·· 
·. ' ,, 
•,. ··' 
. . . . 
·-·.·;·' EXPLORATORY BORINGS AND SAMPLING '.;'i . ' .·. _.; : .... 
--:' 
.-~' ' .. 
···, 
~ '... ·' 
. ·. . . ' ' 
Method for soi.l investigation and sampling 
by auger borings (Tentative) 
Method for thin wall tube sampling of 
soils (Tentative) 
Method for penetration test and split 
barrel sampling of soils (Tentative) 
'~- -
. -. ,'. 
ASTM Designation: D 1452·63T 
· . ·._· '·. ASTM Designation: D 1587-63T 
.,-.. 
t·· 
•. '· .. ·_ ASTM Designation: D 1586-64T_· 
-~ ... 
:· ·'·. 
'·:' .';• ::-· LABORATORY TESTING·. 




"• · .. , ~· 
,-,' 
·,. \ 
.. ;..:~. . : :' ;' ':- ' ' ' 




' { -~ 
;•,., 
J.• .• -..... ·-.; 
'·. 
; . ·.· ... 
·. -~-- .. 
•' 
..... -:- ·-
' .. ' '~ "·': 
-,•,· 
. _..-:- . 
. ', •, 
-·:·-· 
_,1 •• 
: ' -~ .. 
'.·:-' 
A· --~---.• .. ·.· 
· ... 
._. .. ; 




Sieve analysis of fine and coarse 
aggregates · 
: ··. AASHO · Designation: T 2 7-60 . 
AmoutJ.t of material finer than 
No. 200 sieve in aggregate 
.. Atterberg Limits 
Determining the liquid limit of soils- .. 
Moqif.ied as follows: · Substitute . · 
Cas.agrande grooving tool. Tests 
conducted from natural moisture 
content Ul)less noted otherwise. 
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\;. 
···::- In_general,, soil fo~atlons are commonly erratic and ra.rely uniform or 
regular~ The· bo~ings indicate the subsurface -soil. conditions encountered 
'''! 
·''. 
only at the drill holes where the borings were _made. During construction, 
should subsurface·. conditions m:uch different from those in the borings 
be observed, encountered, or otherwise in_dicated, we should be advised 
immediately to review or. reconsider our .reco.nnnendations in light of the.· 
·new developments. The owner, arc hi teet, or engineer should make certain 
that the recommendations are incorporate<:! into the pla-p.s and are properly 
carried out du·fing construction •. 
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